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In recent years due to the electroplating industry, chemical industry, mining
industry to flourish, lead to a lot of cadmium into the water, air and soil environments,
causing serious pollution of cadmium, what will pose a serious security threat to
biological life. Currently cadmium pollution has become one of the environmental
issues of common concern in the world, and as a kind of "green" pollution control
method, phytoremediation has become an international hot research field because of
its low cost, high purification efficiency and so on, etc. Nowaday, the application of
phytoremediation method is more and more extensive, but there are still great
limitations, most of the hyperaccumulators have less biomass, which will result in
repair is not ideal, others, most of these hyperaccumulators can only be applied to
remediate low-salt soils or freshwater waters, few plants can be used for repair saline
land, wetlands and marine waters or other salinity areas with high levels of heavy
metals .
As a halophyte, S. portulacastrum L. can grow normally under high salinity
conditions, and it is expected to be a dominant plant for remediation of heavy metal
contaminated areas with higher salinity.Although recent studies have shown that S.
portulacastrum L. have a good accumulation of cadmium, there are few on the
physiological characteristics of heavy metal cadmium absorption and accumulation.
The aim of this study was to investigate S. Portulacastrum L., a salt-tolerant
herbaceous plants, the tolerance and detoxification mechanism to cadmium, also
discusses the potential of repairing cadmium in S. Portulacastrum L., and provide a
basis for the future work about cadmium pollution restoration. The main results are as
follows:
At the beginning, S. Portulacastrum L. were cultured in 0, 50, 100, 200, 300, 400,
600 μM seven different concentrations of cadmium nutrient solution and found that:
The S. Portulacastrum L. are well tolerated to cadmium, but there is a critical
concentration, When the concentration of cadmium was less than 100 μM , the S.















of S. Portulacastrum L. were significantly inhibited. From a low concentration (50
μM) to a high concentration (600 μM), the cadmium accumulation of cadmium in the
root of the S. Portulacastrum L. were 10.97, 13.42, 7.55, 6.29, 4.54 and 4.71 times of
the aboveground part (stem and leaf) , what indicating that the root is the main organ
of cadmium storage in S. Portulacastrum L.. The roots' bioconcentration factor (BF)
of cadmium about S. Portulacastrum L. could reach 83.89±14.10 and 50.24±6.43 in
50 μM and 100 μM treatment groups, indicating that the S. Portulacastrum L. have a
very strong ability of cadmium accumulation, and is a kind of plant with great
potential for cadmium repair.
By measuring and analyzing the changes of nutrient contents in the S.
Portulacastrum L. of each treatment group and found: the cadmium in the solution is
mainly transported into the S. Portulacastrum L. by the carrier of magnesium,
manganese and zinc; it is an important regulatory mechanism for S. Portulacastrum L.
to improve its tolerance to alleviate cadmium toxicity by maintaining the stability of
copper content, reducing iron content in stem to maintain iron balance in other parts,
improving calcium and potassium absorption and enhancing manganese transport to
leaves.
Cd subcellular distribution in the roots, stems and leaves of S. Portulacastrum L.
and its chemical speciation showed that: the main distribution of cadmium in the
aerial part of S. Portulacastrum L. was soluble fraction>cell wall>organelle>cell
membrane; also the soluble fraction was predominant in S. Portulacastrum L. roots,
and the other parts were less distributed. The cadmium in the leaves and stems of the
S. Portulacastrum L. was mainly composed of NaCl extract (FNaCl), which was
combined with pectic acid or protein, and deionized water extract (FW) that was
combined with organic acid; However, cadmium in the roots is mainly in the form of
water-soluble inorganic salts (FE) . It showed that the cell wall and vacuole is the main
storage sites of cadmium in S. Portulacastrum L. tissues; and cell wall fixation and
vacuolation compartmentalization were important mechanisms to improve tolerance
and reduce toxicity of Cd to S. Portulacastrum L..















that: cadmium exposure would reduce the chlorophyll content and decreased the
photosynthetic efficiency. Also found that the MDA content in the roots, stems and
leaves of S. Portulacastrum L. increased, and the activity of antioxidant enzymes was
significantly increased, specifically, SOD is the main enzyme responsible for
cadmium toxicity at low concentration (≤100 μM), while the protective effect of POD
enzyme is dominant in high concentration (>100 μM). Cadmium stress had a great
impact on the structure of the leaves and roots cells in S. Portulacastrum L., such as
cell wall became thinning and distorted, the shape of chloroplasts, mitochondria,
nuclei and other organelles deformed, or even disintegrated, starch granules become
larger in volume and number, the number of osmophilic granules also increased. In
addition, It was found that the number of nucleolus nucleus was increased, which was
helpful to improve the protein synthesis, which was also one of the detoxificated
mechanisms of S. Portulacastrum L. .
In the experiment of S. Portulacastrum L. repair capacity found that: cadmium in
water of 50, 100, 200 μM treatment group decreased gradually during the 14 d
experiment, the removal rate was 31.80%, 7.53% and 11.21% at the 14th day, the
roots BF reached 38.92±4.53, 18.25±3.12, 24.25±1.05, and at the end of the
experiment TF and BF remained elevated , indicating that the absorption of cadmium
in the S. Portulacastrum L. has not yet reached saturation. From the above
experiments we can see that the S.Portulacastrum L. have better repair effect of
cadmium, especially in the concentration of 50 μM cadmium.
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